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The *SENTINEL* Influenza Surveillance System allows monitoring of the course and dynamics of epidemic seasons in Poland. Virological data tallied by 16 Voivodship Sanitary and Epidemiological Stations of the country allow to identify the dominant virus strain and to provide information on the age groups that are most vulnerable to the virus (Cieślak et al. [@CR5]). Monitoring of the influenza virus activity in the inter-pandemic period also is a part of the national surveillance plan in Poland. The information about the emergence of a new pandemic strain can be obtained immediately, and thus the anti-influenza measures implemented at the national level (Bednarska et al. [@CR2]).

In 2009, the EU Commission has issued recommendations in which it is assumed that the influenza vaccination rate in high-risk groups should reach 75% in all European countries up to the 2014/15 epidemic season. The risks groups included adults above 65 years of age and all persons over 6 months of age with chronic diseases (ECDC [@CR7]). However, this goal has not been achieved in most of the countries (Weimbergen [@CR12]). The vaccination rate in the 2017/18 epidemic season in the population of Poland amounted to 3.4%. Such a dismal vaccination rate places the country in the last place in Europe (Brydak [@CR4]). Further, seasonal epidemics occur in Poland every year, causing a large number of deaths and post-influenza morbidity, incurring huge socioeconomic costs (Brydak [@CR3]). The epidemics cannot be properly countered without a proper population vaccination rate, the main preventive measure against influenza. This study seeks to define the dynamics of influenza infections and the prevalence of dominant viral types in Poland during the 2017/18 epidemic season, based on the data tallied by the *SENTINEL* influenza surveillance program.

Methods {#Sec2}
=======

The study material included nasal and pharyngeal swab samples analyzed in 16 Voivodship Sanitary and Epidemiological Stations and in the Department of Influenza Research, National Influenza Center in National Institute of Public Health -- National Institute of Hygiene. Data were analyzed and reported using the *SENTINEL* Influenza Surveillance System. A total of 1,585 patients participated in the study. They were divided into 7 age groups: 0--4, 5--9, 10--14, 15--25, 26--44, 45--64, and 65+ years.

Specimens collected from patients were analyzed for the identification of influenza type A and B viruses by PCR techniques. From a 200 μl clinical sample suspended in physiological saline, 50 μl of viral RNA resuspended in RNase-free water was obtained. For the assay, a Maxwell 16 Viral Total Nucleic Acid Purification Kit was used (Promega Corporation; Madison, WI) according to the manufacturer's instructions. The analytes were further analyzed to determine viral subtypes using a Light Thermocycler 2.0 System (Roche Diagnostics; Rotkreuz, Switzerland). The primers and probes were obtained from the International Reagent Resource run by the Centers for Disease Control and Prevention (CDC). The reaction was carried out in accordance with the manufacturer's instructions. To obtain cDNA, RNA was subjected to reverse transcription (at 50 °C for 30 min). Then, cDNA was subjected to the initiating process (1 cycle of 95 °C for 2 min) followed by 45 cycles of amplification: denaturation at 95 °C for 15 s, annealing at 55 °C for 10 s, and elongation at 72 °C for 20 s. Positive control constituted viral RNA obtained from the vaccine strains for the current epidemic season (A/Michigan/45/2015 (H1N1)pdm09, A/HongKong/4801/2014 (H3N2), B/Brisbane/60/2008), and negative control constituted RNase-free water.

Using the reverse transcription polymerase chain reaction, the presence of 15 respiratory viruses was confirmed in the samples. The viruses consisted of Influenza A virus, Influenza B virus, Human respiratory syncytial virus A and B, Human adenovirus, Human metapneumovirus, Human coronavirus 229E/NL63, Human coronavirus OC43, Human parainfluenza 1, 2, 3, and 4, Human rhinovirus A/B/C, Human enterovirus, and Human bocavirus 1/2/3/4. For the assay, RV15 OneStep ACE Detection Kit (Seeplex; Seoul, South Korea) was used according to the manufacturer's instructions. When the reaction was completed, the product was separated on a 2% agarose gel by electrophoresis.

The probability of occurrence of influenza infection was estimated using a logistic regression model. Odds ratios were calculated for all age groups with reference to the 65+ group. The statistical analysis was performed using commercial IBM SPSS statistical software (Armonk, NY).

Results {#Sec3}
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In the 2017/2018 epidemic season, a total of 1,585 samples, one from each individual, were collected through the *SENTINEL* Influenza Surveillance System. The overall number of analyzed samples remained at a low level until Week 1 of 2018, not exceeding 24 per week. Later on, there was a rapid increase in the number of tested samples, which peaked in Week 8 reaching 196 samples, except for Week 7 when this number retreat to 128 samples. The situation was different when we analyzed the number of positive samples in a given week. The first positive samples were recorded at Week 48 of 2017 (15.8% of weekly samples). A steady increase in influenza cases was reported from Week 1 of 2018 (23.5% positive), exceeding 47.0% of the samples tested in Week 11. The highest percentage of positive samples was recorded at Week 10 of 2018, which amounted to 65.6%. There was a decrease in the percentage of positive findings in the following weeks until Week 16, when there was a drop to zero noted (Fig. [1](#Fig1){ref-type="fig"}).Fig. 1Dynamics of the 2017/18 influenza epidemic season based on the SENTINEL surveillance system in Poland

Comparing the recent epidemic seasons starting from 2014/15 up to 2017/18, an increase in the number of confirmed cases of influenza from 221 to 708 cases, respectively, is observed. An increase also is observed in the percentage terms, from 33.8% to 44.7%, respectively, although this increase has plateaued in the last season as the greatest, amounting to 46.6%, was observed in before last 2016/17 epidemic season (Table [1](#Tab1){ref-type="table"}).Table 1Influenza infections in recent epidemic seasonsEpidemic season2014/152015/162016/172017/18Number of samples analyzed6531,6251,2831,585Number of confirmed cases221603598708Percentage of confirmations33.8%37.1%46.6%44.7%

In then 2017/18 epidemic season, a total of 708 influenza infections and 28 influenza-like viral infections were confirmed. Of the 708 influenza infections, 204 were due to influenza A virus and 504 due to influenza B virus. Influenza A infections were dominated by the subtype A/H1N1/pdm09 (38 cases). Influenza-like infections viruses were dominated by respiratory syncytial virus (16 cases).

The findings of this study were reanalyzed in 7 successive age groups. The highest percentage of influenza B infections was found in the age group of 45--64 (21.6%) years, while that of influenza A in the group of 26--44 (7.6%) years. The dominance of influenza A over B was found only in the youngest age group of 0--4 years. There was a distinct dominance of influenza B virus in the remaining age groups (Fig. [2](#Fig2){ref-type="fig"}).Fig. 2Percentage of confirmed influenza infections in the 2017/18 epidemic season in successive age groups of patients

The probability of occurrence of influenza A or B virus infection was estimated in relation to a given age group of patients, using the logistic regression model in which the age group of 65+ was taken as reference. We found that the probability of influenza A infection was three-fold greater among the patients aged 0--4 (p = 0.001) and it was 50% lower than that of influenza B infection (p = 0.028), compared with the reference group. The probability of influenza A infection among the patients aged 5--9 was 2.5-fold greater than that in the reference group (p = 0.005). In addition, the probability of influenza B infection in the same age group of 5--9 years was 58% higher than that among the patients in the reference group (p = 0.049). The differences between type A and B influenza infections in the remaining age groups, as compared to the reference group, were insignificant.

Discussion {#Sec4}
==========

The *SENTINEL* Influenza Surveillance System is an essential tool for monitoring influenza in Poland. Data from this system are key to determine the dynamics of season infections and to announce the epidemic by the relevant authorities in the country (Cieślak et al. [@CR6]; Lee et al. [@CR9]). Comparing the increasing number of confirmed cases of influenza in the 2017/18 epidemic season in Poland with other European countries, we notice almost the same situation. In Germany, single positive samples have been recorded since the season's beginning, i.e., Week 40 of 2017. The highest number of cases and the highest percentage of positive samples (over 60%) were recorded there in Week 9, which closely corresponds to the Polish data. In Czech Republic, the threshold of over 60% of positive specimens was achieved already in Week 5 and lasted until Week 9. Further, the dominance of influenza type B has been reported there, similarly to the epidemiological situation in Poland. Concerning influenza type A, subtype A/H1N1/pdm09 has also dominated (FluNews Europe [@CR8]). This trend has been different from that in the 2016/17 season, when the subtype A/H3N2/dominated, while the A/H1N1/pdm09 was not recorded (Cieślak et al. [@CR6]). The first positive specimens in Poland were recorded in Week 48, which distinguishes the current season from the previous one. The 2016/17 season started earlier, because the threshold of 10% of positive tests has already been exceeded from Week 46 onward (Adlhoch et al. [@CR1]).

In the 2017/18 epidemic season, the dominance of subtype A/H1N1/pdm09 among the influenza A subtypes was noticed. Most cases were reported among the patients of 26--44 and 0--4 years of age. A similar situation took place in the course of the 2009 pandemic when the subtype A/H1N1/pdm09 had infected mainly children and young adults, while it was responsible for just 10% of hospitalization of the elderly (Verma et al. [@CR11]). In the previous 2016/17 influenza season, A/H3N2/ dominated in terms of the percentage of influenza cases; a subtype that is known for its propensity to infect the elderly (Pebody et al. [@CR10]).

Over the last four influenza epidemic seasons, we have observed an increase in the percentage of confirmed influenza infections reported in the *SENTINEL* Surveillance System. That shows a steady improvement in the surveillance system and in the knowledge and ability to recognize and verify the infection and its type. In the last two influenza seasons of 2016/17 and 2017/18, the percentage of confirmed cases ranged around 45%, which means that almost every second patient was properly diagnosed by general practitioners.

The present report demonstrates the dynamics of the 2017/18 influenza season in Poland according to the data from Sentinel Surveillance System. The virological data are valuable in that they serve to accurately determine the antigenic composition of vaccine for the next epidemic season.
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